Use of a percutaneous septal occlusion device to exclude a juxta-renal pseudoaneurysm of the abdominal aorta  by Hovis, Scott M. et al.
From the Southern Association for Vascular Surgery
Use of a percutaneous septal occlusion device to
exclude a juxta-renal pseudoaneurysm of the
abdominal aorta
Scott M. Hovis, MD, Herbert J Stern, MD, and Jeremiah Holleman, MD, Charlotte, NC
Abdominal aortic pseudoaneurysm is an uncommon, but challenging condition. The most common etiologies are either
trauma or iatrogenic repair via open surgery, endovascular aortic cuff, and exclusion via placement of coils has been
described. We describe a case of a juxta-renal aortic pseudoaneurysm following aorto-bi-iliac bypass grafting that was
successfully excluded by endovascular placement of a percutaneous septal occlusion device. ( J Vasc Surg 2008;48:
1328-31.)CASE REPORT
A 78-year-old male underwent successful aorta-bi-iliac bypass
grafting in 1998 for an abdominal aortic aneurysm (AAA). His left
renal artery was noted to be chronically occluded at the time of this
procedure. He initially did well, but was diagnosed as having a false
aneurysm adjacent to the presumed site of his left renal artery near
the proximal graft anastomosis (Fig 1) in 2002. Intravascular coils
were placed in 2002, but the aneurysm was sufficiently large that
the coils did not completely fill the sac and they failed to exclude
the pseudoaneurysm. The pseudoaneurysm was followed conser-
vatively for 4 years but serial computed tomography (CT) scans
showed it to be enlarging. In May 2006, it measured 5.5 cm by 4
cm, and 3 years previously it had measured 3.0 by 3.9 cm (Fig 1).
The patient was felt to be at increased risk for rupture of the
pseudoaneurysm but was not felt to be a candidate for open repair
due to his multiple medical comorbidities, including coronary
artery disease, ischemic cardiomyopathy, sick sinus syndrome, and
severe deconditioning. Placement of an aortic cuff was considered,
but rejected because exclusion of the pseudoaneurysm with a cuff
would have risked excluding the right renal artery. Repeat coil
embolization was considered and rejected because of the unsuc-
cessful attempt earlier and a concern that the relatively shallow
patent portion and the wide neck would have a risk of distal
embolization of the coils. He underwent successful occlusion of
the false aneurysm by endovascular placement of a percutaneous
septal occluder across the opening into the pseudoaneurysm. The
septal occluder consists of two nitinol disk-shaped cages contain-
ing a polyester disk connected by a narrow isthmus. It is designed
to percutaneously occlude an atrial septal defect, with one disk in
the right atrium, the other disk in the left atrium, and the connect-
ing isthmus through the defect. The device was deployed via a
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1328femoral arterial approach. Sheaths were placed in both femoral
arteries. An aortogram and an intravascular ultrasound (IVUS)
scan were performed through a 9F sheath, and subsequently a
0.035 J-wire (Cordis, Miami Lakes, Fla) was advanced into the
opening of the pseudoaneurysm, followed by a 7F sheath. The
defect in the aorta was measured with IVUS and was 6 mm in
diameter. An occluder with a 6-mm isthmus, a 14-mm disk, and an
18-mm disk was selected to fit the defect. The septal occlusion
device was delivered through the sheath into the pseudoaneurysm,
with one disk in the pseudoaneurysm, the other disk in the aorta,
and the connecting isthmus through the defect in the aorta. The
occluder remains attached to its delivery shaft until it is deemed to
be in proper position at which time it is released by a screw
mechanism. The occluder in this case did require repositioning
several times until it was in proper position across the defect in the
aorta, at which time it was released. Completion of the angiogram
showed markedly diminished flow within the pseudoaneurysm
(Fig 2). An occlusion balloon was available in the room in case of
an inadvertent perforation of the pseudoaneurysm.
RESULTS
A follow-up CT scan 1 month post-procedure showed
no further increase in size of the false aneurysm and no flow
within the pseudoaneurysm (Fig 3,A). The patient also had
a follow-up CT scan performed at 1 year and 18 months
post-procedure. These CT scans again demonstrated no
increase in size of the pseudoaneurysm and continued
absence of flow within the pseudoaneurysm (Fig 3, B). The
patient has remained in stable condition without complica-
tions from the procedure.
DISCUSSION
Pseudoaneurysms of the abdominal aorta are uncom-
mon, but are usually the result of trauma, either violent or
iatrogenic. The pseudoaneurysm in this case is felt to be
iatrogenic, related to the proximal clamp in a repair of an
AAA. It is generally believed that these false aneurysms
should be repaired when they are discovered due to high
risk of rupture, although there have been no prospective
studies to date to assess this risk. Previously reported tech-
niques for repair include direct surgical repair, placement of
cclud
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exclude the pseudoaneurysm.1-4
Percutaneous placement of septal closure devices to
treat congenital defects in the heart was first described by
Porstmann et al5 who used such a device to exclude a patent
ductus arteriosus. The first case of successful closure of an
atrial septal defect (ASD) was reported by King et al6 in
1976. Use of the devices were subsequently expanded to
include ventricular septal defects (VSDs) in the late
1980s.7,8 More recently, experience has been reported to
include treatment of arterial malformations outside of
the heart.9,10
Both Graham et al10 in 2006 and Komanpalli et al11 in
2005 described the use of the same device to occlude
pseudoaneurysms of the ascending aorta following aortic
valve and root replacements. In the case described by
Graham et al,10 the pseudoaneurysm arose following an
infection in a complicated valve replacement procedure in a
young woman.
Several percutaneous septal occlusion devices are cur-
Fig 1. A, CT scan in 2003. Pseudoaneurysm measured
measured 55  40 mm. C, Coronal view in 2006.
Fig 2. A, Angiogram prior to deployment of septal orently commercially available. All function on basically thesame principle and consist of two deformable discs each
containing an impermeable membrane attached to each
other in the middle. The device is housed in a delivery
catheter which is delivered percutaneously via a femoral or,
less commonly, a brachial vein approach. As the delivery
catheter is withdrawn, the deformable discs are allowed to
re-form one at a time on either side of the septal (or arterial)
defect with the membrane separating the false channel and
occluding the defect (or pseudoaneurysm). The delivery
cable is left attached to the device until satisfactory position
of the device is accomplished. While the delivery cable is
attached, the device can be completely recovered and rede-
ployed (Fig 4).
This technology has provided tremendous benefits in
the treatment of intra-cardiac defects while relieving the
patient of the morbidity and mortality risks associated with
median sternotomy and cardiopulmonary bypass. It there-
fore seems reasonable to apply the same principles to the
treatment of aortic pseudoaneurysms which would also
require the morbidity and mortality risks associated with
 31.4 mm. B, Axial view in 2006. Pseudoaneurysm
er. B, Angiogram after deployment of septal occluder.36.3open laparotomy, especially in patients with prohibitive
of flo
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pseudoaneurysms associated with open repair of abdominal
AAAs are not common, the risks of complications, when
they do occur, can be significant.
While Komanapalli et al11 described repair of an as-
cending aortic pseudoaneurysm following cardiac surgery,
we describe what we believe to be the first description of use
Fig 3. A, Follow-up CT scan 1 month post-procedure
further increase in size. Pseudoaneurysm measured 55 
scan showing no increase in size and continued absence
Fig 4. Manufacturer’s schematic drawing of the Amplat
of deployment.of the device to exclude a pseudoaneurysm outside of thechest. Immediate results are promising and indicate that
this is a reasonable treatment alternative for these lesions.
Long-term follow-up will be needed to confirm the dura-
bility of the procedure.
CONCLUSIONS
Endovascular exclusion of pseudoaneurysm of the
onstrating no flow within the pseudoaneurysm and no
mm. B, Eighteen month post-procedure follow-up CT
w within the pseudoaneurysm.
ptal occluder demonstrating the device at various stagesdem
37.6zer seabdominal aorta is a reasonable alternative to open repair
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is not successful, endovascular placement of an atrial
septal occlusion device is another alternative. To our
knowledge, this is the first reported case of the use of the
Amplatzer septal occluder (AGA Medical, Plymouth,
Minn) to occlude a pseudoaneurysm of the infrarenal
aorta.
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